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(54) MULTI-PIECE GOLF BALL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-piece 
golf ball superior in the driving feeling, the controllability, 
and the flying distance performance. 
SOLUTION: This multi-piece golf ball comprises a solid 
core, an intermediate layer formed on the solid core, and 
a cover formed on the intermediate layer, the 
intermediate layer and/or the cover contains (a) an 
olefin-unsaturated carboxylic acid random copolymer 
and/or an olefin-unsaturated carboxylic acid- 
unsaturated carboxylic acid ester random copolymer, (b) 
a fatty acid having a molecular weight not less than 280 
or its derivative, and (c) a basic inorganic metallic 
compound capable of neutralizing an acid group of the 
(a) and (b) components, the Shore D hardness of the 
cover is 45-68, and each Shore D hardness of a center 
and a surface of the solid core, the intermediate layer 
and the cover satisfy (hardness of center of solid core)< 
(hardness of intermediate layer)<(hardness of cover). 
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[<bi] 



-COOH ( f ) 



COOX 

[0042] zzt, mm&mm&mit&mzmtitiz 

4I<t><!:lTft flaJxJf, Li \ Na + , K + , C 
a + \ Mg 4 \ Zn u , A1 H \ Ni\ F e H , Fe 
+ 4 + , Cu t + , Mn + + , Sn 44 , Pb + + > Co M §^| 

*Kfb^-hU^A, £B^hy«5A,.l6{trtJU$/S 

a, *Bft*^5/»>A, *sfb'j^^A, jwbu^a 

HHfimf&ft&ifi* ±3iLfc«fc5fc-BtffcttXtt7jc»fb 
ttrt*ffjgT* »*b<tt7-f *y,"7«-»||gi:<DSlEttO 
K^iHbT^^SA, 7j<itfb^Ji/x^A, 

<tt7KKfb*JUx^AS:»igtcffifflT#^. 

[0043] *%WTmm?&hmm&mz, iait 

(a) filt»atf/Xtt (d) fiESK (b) 



<fcr>±iz!ibfc (a) )£#Rtf/XlJ (d) fiK^&fttttt 
©**«^bfc*£K:HIB£&a£ttgfcS 

[0 0 4 4] Z.Z\X\ *BW©iD»8att©*»{ttt, 

[0 0 4 5] £©*£, a$jfejjH*>i7;kfr'j (± 

0:90~90:10; #f' 2 0: 8 0 ~ 8 0 : 2 0 T 
* § c tififf £ t v». * ><D=E)lit ifi&teH 

[0 0 4 6] ±aS^*-ft>tLT, 
&M^*>Xtt7M;>J±*£Ji-f:*>iLTtt. *h 

[0 0 4 7] ft*, KS*»a»jfe*-f*>t7^*U* 

*-f*>xtt7Ju*u±3s*K-r*>tT+ftsnfciii 

#£©Aftf$ft0iJ£LT, MtirftKXIBtt?t*A/&J|iV> 
(d) fiK^tbTStttft* (Wfctf. ffitB* 

[0 0 4 8] *»wi:*nt. ±mi)mmetmztti 
*, fi$K fcflsteihai. %ntk!S« 

A»' ■*©*7**/vHtf>IBttx?*hT-ftea 
TSilfctfT?*, £©±3&'#7<*/TH»«<Jfflttx 

**?IfflttX5^hT-, Sl/^JRt&iiJffittx^xh 



[0 0 4 9] *»WT?«ffit*»J»fi£«ltt, ±E<D© 
(a)*#10 0MIl:»U (b) mm 
*ftt5Kft8£l±. ±R£l/C8 
OKl^T, »SL<tt4 0K*ai£tT. 
<tt2 0Jt*«£TFv (c) fiK#©ESS4 0. lftft 
#fclKlfflK±. ±H£LT 1 OgfiSm 

[0 0 5 0]@fflS^ (d) ^10 08IffiU 
U (b) Aa<2>eftft£5ftfttf£U. 1#l38»lg|5 
K±, ±»tUT8 0m*£lT.'ff*U<tt4 0ftI 
SB^T, 3IK»*l/<tt2 0Kl»etT. (O $#© 
E£»£0. lSfigi5^±, fcfcO. '.5R*«I£U, ± 

[0 0 5 1] ®©i§£ (a) (d) ^100 

R**fcflU (b) &#©££*£ 5RMJEU:, 4# 
39 K8JtftB£l±. ±P££LT8 ORIS^T, $fSU< 

tt4oifi^^T. Hfcff*b'<«2 oassp^T, 

(c) «»©fi-&**0. lR*»£JLh, WfcO. 7R 
fi$W±. ±PfibTl 0R1«&T, ttCSRlffiEl 

[0052] ±fsa)~@©u-f n©E£©«£*>, 

(b) 81M*fl«*«S<'.&0 

(c) $#©E-£»#'>fti^«£, J&ftjfctt, S*tt© 

ip]±^^n-r, ji$ij©&n4&s$&ji<t£ 

[0 0 5 3] *»W©^7#-;H4. ±aufc®~(3) 

©^•fn*>©ftij»a^ft*«[iLT4>niiixtt*A-*t 

*lSSn*t>©Tft4*«. £©E*©aSRJB^*T?*o 
Tfc, ^*h^>r;^ (J I S-K6 7 6 0 (KH 
SS19 0'C> tt*«rl 2 1 N ( 2 . 16kgf)HT 
»«) ) Odg/minHL ff*0<ttl. 5 

dg/min^±, 3EKff*Ktt2. Odg/min 
a±©fe©*fcffl-r*&Stf*'*. ^©*^ v iPjRa^ 
^©^ >P I — f >75/ £ V» tlPIttjW L < fiT 
tTlio. ft*, ±HtbTtt2 0 d g'/m i n6t 
T, ff*U<ttl 5dg/mi n£tTT?»-5dt^«6» 

[0 0 5 4] *»Wfc*HT, ffifflT-5JP}»fi^*ttJ5 

1 6 9 0-171 Ocm-'O*;^ 
ttfiSilfcffSJit^llJRlf-^ClR^itC^I-a. 1 5 
3 0- 1 6 3 0 cm-'©A;i/^^->7-h#^i!)(I!li 

50 hw&mmzffimtzn \L-t>v>wt&./ft 



15 

*J1 : 

[0 0 5 5] *«HTftjB-r*aq|i!UBStttt, ttmtL 

3**^7— h#tfclII&C«JJRT£ * 
fei,. 5««±-c**;:,>:ata!jjs*L if*b<«2« 

[0 0 5 6] -kGftHNtS&tott. ?&2*»J£K& 

2>M£4sa*, ffi#2Sfi%«T. '*fSL<ttl. 5Ii 

[0 0 5 7] 2nMtaa<fta#c!)jtatt. ttcwn 

£n&*>©Ti4&Hdt. fflft O. 9«±. ±Rgi: LT 

i. lEtTTfc-sctaijfiiJistis. 

[0 0 5 8] .m»S*«©W«*»iLTJa, ±IB®~ 
D—taHim^, aj»«^*frtLT, 150 

~2 5 o"CKanjRLfca*&a£-r«. *©ffi©» 

[0 0 5 9] *»W©^7J|«-;Pf4, ±flBlPMfi-&« 

*«fflixTfiiiijiRr//x»4*A-*t»jajan*t)©-r 

/Hi" 14. ±BB*T»T-»©A-7* y ^ftfp 

0, £©* y 7 p T?a7^iStgX(44T B 1^^^L,T< -5 

ffiUDf»J«»-r*«*, ***#4'l/Ttt;,'l 2 0-17 

or. l^saiujoftfrssjaractatT**. 

[0 0 6 0] *»MO + W«»lX/Xtt*A-»4, ±gg 

w^fcrjgE£$n-5> ! b©Tab'g>7S« > me.©? *>'>&< 
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[0 0 6 1] «(,T, ±E*HIJitt, *A-t 

[0062] tto4>mn«r^bTttffi-r#«iM?TiBtt«t 

JIgiLTte. #J;U4. 7"f ^-y-7-»|]g^»^pJ^t4x5 

x hv-awjiST, iowttcii, tfyx*y;i,*, 
tta) . ^A*>y^x (7hyAttis) . /t>f7^ 

££<!:ai T £3, 7^*7 ^H»M©flj|Kfl,£UTtt. 
flIAtf. VWS?> (=# . 5*aJtf>#U$-3*JH± 

ia) . -y— u> <7*a.#>&«) . cxi7 
v>a«) ****** ctat-c**. 
a> [0063] ±.mm°imt&®m<t>iz\z, mm^m 

^ «t -5 K g?® M a $ tlfc «b © T afe o r t> «t ^ . 

[0 0 6 4] *&w<D'pm®u> mmmz&m-rzm 

[0 0 6 5] *$69J©#At-tt» *raS*±E2n^S'& 
[ 6 0 6 6] ^©^A-Jmi: LT. 

^1^>^^bJ^1±X7X h x'-^^^ffl-c#-5*?, 7-f 
^/V-^Jg. #U»>U^>»J»-mgH4x77. 

tO (4, A-f 5 =>y (=# • X3.^>*ij-ir5 *JM±§S!) , 
f"-U> (ra#>tt«) . T-fjJ-T 1 ^ (x^7V>a 
IS!) . T-8 1 9 0 (*H*-f >+ft*XJ»tt«) ft if 

[0 0 6 7] ±ta*A*-«ic^LTf4. JS«l5fe«^J^© 

LTf4, ±a>Lfc«tT B 1^{CffifflT^-5fe©^»jg(c&-ffl 

[0 0 6 8] ±^bfcWPAA--S»fi£-r-5H 

(4. ±B+MHtra«tLT»iaj«»^fe, a>yi/-> 

0 i/3>!&M?3m®\ZTMtfi-?2>Z.£tf-CZZ>. 



(10) 

17 

[ 0 0 6 9] £fc> *mW<DtyfflmRZSft A'-tt* ±E 

[ 0 0 7 0] + IBH<0JPStt/»ttO. 3mm 

Bl±, »"*L<ttO. 5mmCt±, Il:ffSL<ttO. 
7mm^±; iRtLT3. OmmKT, ffSKB 
2. SmmJWT, IW^L<tt2. 3mm£lTl:64 

T*ttlr>»&***0. IVr«r« £:9RIBMI1£tB. BAtt* 

[ 0 0 7 1 ] *»W<0*/t-©»*tt, 9ft o. 

3mmH"L ;'(?*L<iiO. 5mmHL Il:fftL< 
ttO. 7mmHL _tlK£LT3. OmmHT, 
<tt2. 5mmJKT, iii»*U<tt2. 3mmElT(: 

[0 0 7 2] *SS^*d*3i>Ttt; ^hfi^M»fttf#A-- 
0>J»S*^*>1t"fc£#Jlfe#» ilftU OmmKL » 
'kl/<l41. 3mm£A±;i «l:jfiL< : ttl. 5mm« 

itlTtt5. 5mm&T, »'* U < tt 5 . OmmH 

[0 0 7 3] -#5B9lfc:fe^T v + [HJifttf ± 30 

B^^S^^JCT^^n^H^^SfiX«coB^±B 
U ffi O *c T JBfiR $ tlfc Ji <h ©fi** toi* <D H 

[0 0 7 4] HPS, *»^<7)4«MHtt. xaTDSStf 
4 0J^±, ffiL<B4 5H±, jefc»SL<tt4 7« 
±; ±BtUT6 »*Ktt6 JEKW 

[ 0 0 7 5] 

4 5JEt±. ff$L<l44 8H±, JEfc:#SL<tt5 OJEt 
±, ±Btl/T6 8£tT, »*L<tt6 5£JlT, '3Efc# 

-f-U>^*«8<*i;6tl4. Z.(D£?\Z. 

4: SWT* -5. 

[ 0 0 7 6] *»l|lit;:*^T, ±E*MJi©S/3 7D«B 50 



^2 0 0 1 - 2 1 8 8 7 3 

is 

i^^3 7D«aeiflf*T3iiiE{kan, 

[0 0 7 7] HP%, ±IBVU^ P37©*6, +IWJB& 

7 4 , ^O^S^4 , r B 1S^?}fS^*/^-c7)?iffi, 

ttV U ^ Ka7ti©«^VU v H3 7*BO«KS 

3 7 + i>*^*A-<0^«»!BtfT< tttli, *f*S/3 

7 d B&p k < a * « m icr * «&g*< * & o £ cd «fc 

s/3 7b**3a±*4rt3a«»*i/^. 
[0078] "#«?B9#-;u«iS"Jctt, *si:itoT, 

t si « a n * t o t o \#j a te\ h — * 
-;u*irE*ja>i$5V >^r.;utt 1 is^iifis 

<«2-6ffiS£4±(h-r SdisWT**; • r-O 

\7)i<Dmmz, «»<&#iBfc«js-f* aft 2. 0-5. 

Oram, #K12. 2—4. 5 mmOJEffltC&S Z. 
ISan/ «SBa*?0 ! :;K*1^.0. 3mm;»f:0. 11 
-0. 2 Smm^Kffll^^i^l^tt^ItS-t 

**t*£. stc> zfts^ >^;w«»tta#3 5 o 

- 5 0 0fi, »{Z37 O-r^^.Offltrt^C^^T* 

^>o >7)\s%m\$* .-a*R»T*s^ ^-o 

AS, ffiFL SH, ^A»tt<Z)3^.R^«*«wTSCt'bT 
*^>o *jfcy #-;i/»Hfctt. TJ45aa, .^^>7 r , ft 
K«oa^©ffl31ftff'5ca:*«T**. cn6fP«tt> 
Wfc±B»J»fflft%T*riidnfc*^--K:fi 1 5«^ 

[0079] *58W<b=/;u7sR-;utt, Kttffltit^ 

Jl/^SHiJIcfiE? feOfTSClt^T*, ft&4 2. 67 
mmKL 114 5. 9 3 gfirFfcJMfr* £ fc**T* 
3* .]■• ' - 

[0 0 8 0] 

[0 0 8 1] 

(MiltKWt*^ **WttTE*aHfl»Jt«IBSn*t) 
a)T»4ftlV 

[0 0 8 2] [*««l-6, tL«^] l-3] 4 »1 CE 
aEt#-r«VU^ K37tMLfc. 

[0 0 8 3] *^t, %2 {z^rmmmz'tn^nm 

[0 0 8 4] *2KSTatlB*r»tLT*iffc 



(11) 
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8E£F, Gte, (b) rt£#*B&T (a) 
(c) rt#TK*faflsLfcfc», IMttCffJIftPHflHb 
LTLSWttS^oft. ft*, IE&H, I, J 

[ 0 0 8 5] #=f;U74«-;ttr>^T, It4#tt£TffiO 

&M-mwmm u*'jai3 2mm, ^viMtuft 

7. 5 kW) JcfcO 2 0 Ot:Tft*A-»SriS«IUfct 
O : rJ*B 

JIS-K6760 (BRfflftl 9 Ot, BlfiffirB 2 1 

n (2. i6k g f)) izmm7£istz«m<D*)i'£y 

□ -L — K 



ot:T2 4mmm.M'£&f£*f>7)i&my<. &v>?)i 

»5mgl:oW, S^H^* (fiilOOml/m 
i n) -CffiBSft 1 Ot/m i n tCT2 5t^f, 3 .0 0 

rz&^mm&mmzn^. 2 5C<dmi:»T5'2'5 0 
K»<o#^mjRiHfifcj4aatt*ffl^fc. 2900cm 

*U9 0 X«rft*«fc'5»cK»J»*lll»Lfc-9->y;U<D**V* 



6 9 0 - 1 7-lOcnr 1 ) <r>Vk%&* 1 Cftfcjtf 
T«>*^*^^5- h#ttS»!RJRe-i7 ( 1 5 3 0- 
1 6 3 0 cm" 1 ) cof ijHr i b T * W L fc. 

10 0k gffi«AWI$<0#-;U*»* (mm) 

C7'J^X h>X3tf-yafi[ PRO230 
Ti tan). SffiO^ttfc^-VTXttSOflTR-Tv^S: 
i0 ffifflU 'Sy 5m/s, 3 5m/sTW 

[ 0 0 8 6] ft*5, «+l3B«bfclSa*. »»ttfiiT 
Xol£ UiUAN 4 3 18: H# '7a#>^U^^Jl/ 

ttllx^ U- >- * * 2 U 7 £ y juxxfJP*! 

K^S8Hfi%, XXfJ^Il 711% 
-i^iH 5 6 0 : =# • ^.#># U >r * #;l4tB 

•/W57>AM73 16 : H# • »J 4r * 

5 0^EJl/%, X.Xfm2 4S|% 
• It-U > 6 3 2 0 : 'x:i#>1±»H7C^*S'SA7-f 

stiiomx,. wsotw, xx 

fJ^12 4Sl% 

/W $7>AM7 3 1 1 : H# • T f n#>*'J^^^JU 

B#jiiit&sL naa- 2 22s 

v^^x^A, igp^S : ^D7^3-l 50 
[0 0 8 7] 





mm 




1 


2 


3 


4 


5 


6 


1 


2 


3 




100 


100 


100 


100 


100 


100 


100 


100 


300 




24. 0 


24. 0 


24. 0 


21. 3 


15. 8 


18. 5 


24. 0 


]5. 8 


18. 5 




1. 2 


1. 2 


1. 2 


1. 2 


1. 2 


1. 2 


1. 2 


1. 2 


1. 2 




0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 




r>. 0 


5. 0 


5. 0 


5. 0 


5. 0 


0. 0 


5. 0 


5. 0 


£>. 0 




28. 6 


28. 6 


28. 6 


29. 7 


31. 9 


36. 2 


28. 6 


31. 9 


3(5. 2 



[0 0 8 8] 



50 [* 2 ] 
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21 22 





A 


B 


C 


D 


E 


F 


G 


H 


I 


J 




(a) 


» zx WVAN4 3 18 




100 




50 




100 














= =i^WH 5 60 






20 








20 










0fr td) 


✓ W * 7>'AM7 3 16 


100 




80 


50 






80 








m 

$ 

ft 




— V V6320 










100 






80 


50 


20 




5 7> AM7 3 11 
















20 


50 


80 


S 

SB 


J&ft (b) 




20 


20 


20 


20 




























20 














lft> (e) 




1. 6 










3 


















4. 8 


3. 3 


3. 5 






3 












2 


2 


2 


2 


2 


2 


2 












o 


o 


o 


o 


o 




X 


o 


o 


o 






79 


85 


73 


76 


68 


10D 


100 


51 


52 


53 






42 


Q 


34 


24 


o 


o 


36 


o 


o 


o 


m 




— K (dg/m i n) 


2. 5 


1. 9 


4. 8 


2. 3 


2. 5 


1. 0 


1. 0 

UT 


0. 9 


0. 9 


0. 8 


■ft 


MA* (WftW) 


1. 2 


0. 5 


1. 4 


0. 7 


2. 5 






1. 2 


1. 2 


1. 2 






2. 1 


2. 3 


1. 8 


2 


1. 5 






1. 1 


1. 1 


1. 1 






0. 97 


0. 97 


0. 97 


0. 97 


0. 97 






0. 97 


0. 97 


0. 97 




mm a-'sTD) 


50 


50 


54 


50 


50 






50 


54 


59 



[0 0 8 9] 



[HE 3] 
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23 24 









1 


2 


3 


4 


5 


6 


i 


2 


3 




(mm) 


36. 5 


36. 5 


36. 5 


36. 5 


36. 5 


35. 3 


36. 5 


36. 5 


35. 3 


Wff (mm) 


3. 8 


3. 8 


3. 8 


4. 2 


5. 0 


4. 5 


3. 8 


5. 0 


4. 5 




34. 8 


34. 5 


34. 5 


32. 4 


28. 3 


30. 9 


34.8 


28. 3 


30. 9 




45. 8 


45. 5 


45. 5 


43. 3 


38.8 


41. 6 


45.8 


38. 8 


41. 6 




(mm) 


1. 6 


1. 6 


1. 6 


1. 6 


1. 6 


1. 7 


1. 6 


1. 6 


1. 7 


m& (v'gTD) 


50 


50 


50 


50 


54 


50 


50 


54 


50 


sa^ 


A 


B 


H 


B 


C 


D 


E 


I 


H 




ip:^ (mm) 


1. 5 


1. 5 


1. 5 


1. 5 


1. 5 


2. 0 


1. 5 


1. 5 


2. 0 




54 


54 




59 


59 


59 


54 


59 


59 




I 


1 


1 C 


J 


J 


J 


I 


J 


J 




[H^ (mm) 


42. 7 


42. 7 


42. 7 


42. 7 


42. 7 


42. 7 


42. 7 


42. 7 


42. 7 


fifi (g) 


45. 3 


45. 3 


45. 3 


45. 3 


45. 3 


45. 3 


45. 3 


45. 3 


45. 3 


HS 4 5 


tOifi (m/s) 


64. 4 


64. 5 


64. 4 


64. 4 


64. 3 


64. 4 


63. 8 


63. 6 


63. 7 


**y — (in) 


207. 3 


208. 0 


207. 5 


207. 1 


207. 0 


207. 5 


204. 3 


204. 0 


204. 4 


*a< (ui) 


227. 2 


228. 0 


227. 5 


228. 2 


227. 5 


227.8 


222. 8 


223. 0 


223. 1 


mxmtt 

HS 3 5 


$M (m/s) 


50. 2 


50. 2 


50. 2 


50, 3 


50. 4 


50. 3 


49. 7 


49. 9 


49. 8 


3r*l)~ (m) 


141. 8 


142. 0 


142. 2 


142. 2 


142. 4 


142. 1 


139. 1 


139. 8 


139. 6 


h — £ yl< (m) 


155. 0 


155. 3 


155. 3 


155. 5 


155. 7 


155. 5 


152. 0 


153. 0 


152. 7 



[0090] a? 3 <D%am& o > ic-f , mmm 1-3 tit 

y F3T<nW.m%.zm& (lOOkgfift^CSEi 
^\y FT. fcf— K 4 5 m/ s , 3 5 m/ s E>V>t* ttWEfS 

KnTOiS&RtflSft (10 0kgiiM«l®» 
ft) . *raJBt*A-fl)JP$RtJC->3 7D«S*i|SI-© 

5 1 jtttw 2 . 6 & jttttoi 3 £^-n^*n*f 



«W2fc**LTE»ttaijBt<, JREI«ttttfcflinfct>© 

[0 0 9 1] fc*3, ittfcWlfi. *KB*ti: LT, E-& 
E cd (c) jfc##llliEa©ttlim»Stefflb;fcfc«>, » 

[0fficoffl^«tSiW] 

[01] #&w<D3)V7tf-)i<D-mnm*7ji-fWLMm 

[t?#<D&91] 

1 VU->H37 

2 *Pp1JI 

3 #A*- 



(14) 



mm 2 0 0 1 - 2 1 8 8 7 3 



[01] 



